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(54) Digital < 

(57) h a dgtteJ camera, when a motion image 
reducing mode te set, a pointer is deployed on a mpnftot 
(80). When the operator operates on cursor key (88a- 
80d)i the pointer moves, and when the operator oper- 
ates a determination key (88) at h*? Afferent pointer 
positions, a rectangular frame is formed. Namely, the 
two pointer position* represent upper left end lower 
right coordinates gf the tram* The picked up reaj time 
motion image fc displayed in fre rectangular frame. The 
displayed motion image reduced to a ma$nfflc*flon 
corresponoVig to the ratk> of the rectangutar frame wfln 
respect to the monitor frame. When the operator oper- 
ates a shutter button (89) at this time, the image in the 
motion image frame Is recorded on a memory card (82). 
As the motion Image Is displayed In the motion Image 
frame fri accordance wih the Instruction by the operator 
and the image in the motion image frame 2s recorded in 
accordance wflh the operation of the shutter button, a 
processed image can be obtained without the necessity 
of preparing a separate Image processing apparatus. 
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Deselection 

BACKGROUND OF THE INVENTION 
6 Rett of tie Invention 

[0001 ] Tho present invention relates to a cSgttaJ camera and, more specHlcaly, to a cartel camera in which a picked 
up motion image or a reproduced ctfD image to cBsptayed on a monftor, 

to PBscrlptton or (ha Background Art 

[00023 In q conventional dotal eamem of this type, an image recorded on a recordbg rnsolum Is reproduced end cte- 
pJayed on a built in monitor. 

P003Q lha prior art cBgftal camera however, te capable of simple reproduction of tie recorded Image, and in order to 
is process the recorded Image, a separate imaptfprocaaeinga^ 

SUMMARY OF THE INVENTION 

[OOOfl Trierefbre. an objeac* the presort^ 
the necessty of preparing a separate image processing apparatus. 

[0005] According to an aspect, the present intention includes an image ptefcup section for picking up an image of an 
object a first forming section responsive to a motion image frame forming instruction of an operator for forming a motion 
Image frame smaller than a monitor frame on a m o nftof, and a motion image dfepiay section for deploying lha motion 
image of the object picked up by the image pfctapserrfm on tta motion imags frame. 
[0006] Therefdre, amotion irne^e Is c%p^^ 

forming instruction by the operator, and hence a processed image can be obtained without the necessity of preparing 
a separate image processing apparatus. 

[0007] According to another aspect, the present Invention provides a digital camera h which a f ret sal image com> 
spending to the monitor frame is reproduced from a recording medium and displayed on the monitor, which includes a 
second soil image reproducing section responsive to a Syntha&gafon instruction from fte operator for reproducing a 
second ctil image strata than the monitor frame from the reconing medum, and a synthesizing section tor 6ynthesfc* 
ing the seoond and the first sflJ images. 

[0008] Therefore, tie second still image smaPer than the monitor frame la synthesized with me first stilt image in 
response to the synthesizaton instruction by the operator, and therefore a processed image can be obtained without 
the necessHy of preparing fhe image procesEfrig apparatus. 

[0009] According to a stll further ag*ct the present invention includes a setting section for setting a mrough hnage 
cBsptay area (an knage of the object seen through) at a portion of the dtepJayed reproduced image, an image synthe- 
sizing section for generating a synmeslzed Image by dfiplaytng the through image on the set area, and a recording sec- 
tion for reconing the generated synthasfced Imaga Therefore, the reproduced image and the trtrough frnege can be 
synthesized hi a simple manner by a c*gitaJ camera by and a processed image can be obtained wfthcut the neces- 
sity of preparing an Image processing apparatus. 

[001 D] The foregoing and other objects, features, aspects and advantages of the present Invention wfll become more 
er^rertrnxnthefoOt^^ Invention whan taken In conjunction with the accompa- 

nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00111 

so Ra&lAandlBampereperih* 
iment of the present Invention. 
Hg. 2 Is a bbc^ ctagrarn sficwring co^ 
Bat camera diown fci Rg^. 1Aand 1& 

Rga. 3 A and 36 are Bustratlons representing Image pickup modes of the cfgital camera shewn In Rgs, 1 A and 1 a 
55 Roa. 4A and 4B ate llustrattons representing the reproducSon mode of tttcUpjtal camera shown inRgs. lAand 

ia 

Rg*6A to 5D ere ihjstrat^ represent 
andia 
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Figs. 8A to 8F represent a morjiioafion of the first embodiment. 

Fig. 7 is a block diagram representing a cenfl^mttai off an fraga raecrajrig and reproducing circuit contained In 

the digital camera in accordance with a aacond antedlrnantof the present invert icffv 

Fig. B Is a block dap/am showing a configuration of a zoomcircuH shown in Fig. 7. 
5 Fig. 9 is a block diagram showing a conRgurailon of a memory control droit Shown in Rg. 7. 

Fig. 1 0 [5 a bkx* diagram enowmg a configuTation of an address calculating seclon shown In Fig. 9. 

Fig. 1 1 Is a flow chart representing part of an operation in a camera mode. 

Fig. 1 2 Is a flow chart showing another part of tr» operation in the camera mode. 

Fig. 13 is aflow chart showing a stin fa4rtr»r 
to Fig. 14 fa affow chart showing a part of an operation In a reproduction mode. 

Fig. 15 is a flow chart showing another part of ffie operation ki the raprociictiat mode. 

Fig. I8iaaflawcharlsric*4ngefurmerp^ 

Fig. 17 is a flow chart showing a still further part of the operation in ma reproduction mode. 
Fig. 1 8 te a flow chart Bhowtog a dill further part of the operation in ma r ap rodj e r Jo n mode- 
ls Fig. 19 a flow chart showing a part of an operation In a motion Image reducing mode. 

Figs. SO A to 20F are illustrations representing an exemplflry operation in the motion Image reducing mode. 
Figs. 21 A to 21 Fare illustrations representing anofier exemplary operation m the molon image reducing mode. 
Figs. 22 A to 22E are Illustrations representing an exemplary operation of a stil image cutting moda 
Figs. 25 A to 2gD are illustrations representing an exemplary operation in a still image pasting mode. 

a> 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 

25 (0912| Fig. 1 A is a perspoctfvo view taken from the front side (from ths tide of ths tens) and Rg, 1 B is a perepecfre 
view t&JOT from fta rear ada, 
the present invention. 

[0013| Referring to Figs. 1 A and 1 B> on the front side of the dgflal camera, there are provided a teng 1 , a lens cover 
2BrikBdtoapowarswftch, an oc^ firtfar 3. a Hash^ 4 and an l£D (Ughi Errtttna Diode) 5 tor a serf timer, and on 
30 me upper and side surfaces, there are a shutter button 6. a three point type main switch 7, a macro switch lew* 8 and 
a terminal 9. On the rear surface of tfte dgrlaJ camera, there are provided an LCD (Liquid Crystal Display) 10, a mode 
button 11, aeet button 1 2. a direction designating button 13 and a rrtcrophone 14. 

[0014] Main switch 7 is used tor switching among tires modes, that is, en image pickup mode with LCD 10 on, an 
image pickup mode with LCD 10 oft. and a reproduction mode, in the image pickup mode with LCD lOon. a trough 
35 image is displayed on LCD 10 and the trough image is recorded, in the image pttcup mode with LCD 10 off, image is 
picked up using optical finder 3 in the similar manner as the conventional camera using aitver fim. m the reproduction 
mode, LCD 10 is turned on and a reproduced image is displayed on LCD 10. On LCD 10, In addition to the through 
Image and the reproduced Image, various icons (characters) representing recording conflraon, reproduction function 
and so on are also cfepteyed. 

40 [0015] By pressing rtghtfy each of left, right iiparKi dcwn Direction designating sections 13a, 13b, 13c and 13d of 
direction designating button 13, feecingytartrsing of me reproduced image, setting of recording condition, selection of 
reproduction function and so on can be set 

(0016] Fig. 2 is a btockcSagrem rcpro^ontlng a conflgurafian of an fmaoe recording and reproducing drcufl 20 con- 
tained In the tilgfta] camera 

45 [0017] Referring to Fig, 2, in frrtage recording and raproducing circuit 20, a system controller 41 apples various control 
signals to a CPU (Cental Processing UnH) 42 at prescribed timings, in response to signals from lens cover 2, shutter 
button 6 f main switch 7. macro swtten lever 8, mode button 11, set button iz and drectton designating button 13. h 
accordance wiftfte control signals applied from system controPar 41 , CPU 42 controls a mernory co ntr o l ci r cu it 27 and 
a flash memory control circuit 47. 

so [0018] Memory control drcUt 27 controls a first cjgna* prDcasatog arcuh 24, a second signal processtng droit 29, a 
JPEG (Joint Photographic Bcpsrt Group) cfrcuS 44, bumro25, 28, 43 and an SDRAM (Synchronous Dynamic random 
Accera Memory) 26. Wrrtofread of image data to and from SDRAM 26 are performed trough buffers 25, 23 and 43. Ab 
tta speed of traratw between 

transfer among buffers 25, 28, 43, the first signal processtag drcuit 24, ttie second signal processing drout 29 and 
55 JPEG drcurt 44, the circuit 24, 29 and 44 can opsrata &*nosi senuftaneoisry. 

[0019] Memory oomrol ctrcutt 27 contrefc a character p,erwrator 30 and a sw&ch 31 so that a part of image data is 
replaced wim a character image data, whereby a character image is orarwrfften on me through image or ma repro- 
duced Irnaga 
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[DC20] Rasti memory control circuit 47 controls buffer 45 aid flash memory 48, writes image data compressed by 
JPEG drcul44tofl^memoiy4dthro4^ 
through buffer 45. 

[0021] In fie imago p**up nxxJe, an optical Image entering through lens 1 fctnckJenton a CCD (Charge Coupled 

$ Device) imager 21 through a complementary odor filter, not shown. CCD imager 21 otrtpute electric signals (progres- 
srve scan sigrwte) of pixels in accordance with progressive scanning (progressive scanning of ptosis). The progressive 
scan signals from CCD Imager 21 te applied Id a CDSttGC (Correlate Double Sarnpfog/Aulo Gain Control) circuit 22. 
[DQ22] CPSf AQC circuit p ariw ms tawwn noise removal and lave* aojustmanl on the proyeaahw scan signals, end the 
progressive scan signals which have bean subjected to such processings are converted to cfigftri data (image data) by 

10 a/d converter 23. First signal processing circuit 24 pertorms known while balance adjustment and gamma correction 
on the image data output from A/D converter 23, and thereafter, applies the Image data to SDRAM 2B through buffer 25. 
[0023] Memory control circuit 27 writes the Image data to SDRAM 26, and thereafter reads me Image data by inter- 
im scanning. Therefore, odd-numbered field Image data and everHiumbered field Image data are output aftematery 
from SDRAM 26. Ttelmafleo^ 

if 2QaridtoJPQcaxuil44mroughtwner4d. 

[0024] The second signal processing circuit 29 performs processing such as onjnr Wansofation on the Input image 
data, and image data oufcut from second signal processing circuit 29 are applied to D/A converter as through switch 
31 . D/A converter 32 converts the Image data to analog signs la (image signals), which Image signals are output tfvouah 
an output terminal 33 and applied to LCD 10. Therefore, real time motion image (through image) 50 te displayed on LCD 

2D lO.asshowninng.3A. 

[0025] When mode button 11 is pressed in this state, prions icons 51 to 5S indicating me recording condition are 
displayed on an end portion of LCD 1 0. In Fig. 3B, the icons are raprBEonlBd as a single white rectangle end hatched 
rectangles, tor simplicity of the cfrawf ng. Actually, the icons are marks representing corresponding recording concfSons. 
loons 91 to 59 are tor setting a still Image pkfcup mode, hejh speed continuous image pickup mode, resokition, voce 

ss memo, serf timer, macro mode display, exposure correction end cfigfe) zooming, fcone 51 to Sd are selected by direction 
designating button 1 3. Among icons $1 to & me selected icon (in foe figure, toon 51) is displayed in a positive state 
(white rectangle) and other icons are displayed In a negative state (hatched rectangj as). When set button 12 Is pressed 
mlNsetmettheooncltion represented by the selects this case, etffl Image pickup 

mode). When mode button 11 is pressed after the setting of recording conrftiorts. icons 51 to 59 cSsappear and the tfs- 

3D play returns to fae state of Fig. 3A. 

[0020] When an operator presses a shutter button 6. JPEG circuit 44 is activated, image data read from SDRAM 26 
and input to JPEG cr&it 44 trromh butler 43 are cornpreEsed (n atoordanc* wrti a JPEG format, and the compressed 
data te written to flash memory 46 through buffer 45\ m a reproduction mode, the cornpreeeed data read from flesh 
memory 46 fe input to JPEG circuit 44 through buffer 45. JPEG circuit 44 decompresses the input compressed data and 

ss applies the data to SDRAM 26 through buffer 43. Memory control cfrcul 27 writes the imajye data to SDRAM 26. end 
thereafter, read the image data by Interlace scanning. 

[0027] The image data read from SD RAW 26 are appSed throu^ h buffer 26> second signal processing d rcu* 29 and 
switch 31 to D/A corryerter 32 and corweited to analog Imag^ 

sWe through output tarrrrtrtfli 33 and to LCO 10. Thus es shown fci F»$. 4A, reproduced image 60 isoTspteyedonlCD 
40 10. When left direcOon deslgnaUng secfon 1 9a of ejection deslgnatf ng button 1 3 to pressed, an image recorded prior 
to the reproduced Image is reproduced, and when the right direction designating secftoni 3b la proceed, an image 
recorded after the reprodiiced Image la reprMluc^ 

totttal When mode button 11 Is pressed in this state, various icons 61 to 66 representing reproducrig functions are 
displayed on eii end portion of LCD 10 as shewn In 4R Icons 61 to 6B ere fw^ 
4B reprcductlon, reprodudion zooming, protection, erasure, irrraga BynthBazatkm, card operation and setting of data and 
time, re^ectivary A desired one of Icons 61 to 68 ts setectad by c5reo8cn designating button 13 enrj wt^ set button 
12 Is pressed, me function represented by the icon is selected. Whan mode button 11 to pressed without pressing eat 
button 12. the display returns to the state of fig. 4A. 

[D029] The image syrrtiestziig function, which Is me feature of the present irwarrf on, win be described. Rrst. In the 
so state shown In Fig, 4A, direction designating button 13 is used to toad/reverse the reproduced Image, and a desired 

reproduced ^age 60 as a te^^ 

cSsplayed as shown fn Fig, 4B. Icon 68 far Irnao* syrthesfca^ 

and set button 12 is pressed. 

[0030] toWamaroer.lri^syntted 
so rjla^ on reproduced rm^^ 

tiondesignaiton section 13b of ejection designating button 13 Is pressed, me veffcal Ine Li moves to the left or the 

richt and when me upper tfirechon design sting section 1 3c or the lower e^ecfion designate g eecfion 1 3d is pressed, 

the horte^ nna L2 moves upwffltl orctow^ 
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a first point P1 which fe an Wersectmg poW ol mas© lines is detarrntoed. Tne first point PI fe an upper left petit of a 
frame F. 

[00311 WhenBeibLrtton12tepr*^!ntfe 

fine 13 and a horizontal line L4 am further dispteyed en reproduced forage €0, When the Indirection designating sec- 
$ ton 13a or the right oTrecton designating section 13b of direction tfetignafng button 1 3 te pressed, the verficeJ line Lfl 
movwtotrieianortofierigrttfarrt 

section 13d te pressed, the horizontal Che LI moves upward or downward. The vertical laie L3 and the horizontal En© 
U ITO movflWe on «ia lewerskie and to ilgM 

Ins L4 is moved , me other of the vertical line L3 and the horizontal line L4 follows such that the aspect ratio erf the frame 
10 f having L1 to U es Be tour ski as la always kept at 3:4. By moving vertical One L3 and horizontal One LA, the position 
d the aecoftipdrt which 1&«^ 
of frame F. 

(0032] When sat button 12 te pressed in this state, the size and ta jpi u ni i ua l a position of frame F Is determined aa 
shown In Fig. 5C Whan the direction desfgnsf ng section 13a to 13d of direction designating button 13 la pressed the 
15 frame F moves In the designated dtoctkxi. By moving the frame F, the position of the frame F is determined. 
19033] When set button 12 Is rxessed In tr^ 

F, as shewn in Fig, 5D. At this time, in the circuit 20 shown in Fig. 2 t the through Image data generated by A/D converter 
23iBthinr>6do*itthatte,sut^^ 
tomeeizsand poi^o* the frame F.Tte 
*> end overwritten thai area d me rao^^ 

rounded by the mime R Ab ma mrough image is a motion image, the overwriting data is successively updated. In Me 
manner, a window of a desired size and powten is opened In ths reproduced image 60. and through Imogn 50 is dis- 
played on the window, 

[0034] When shutter birton 6 is pressed mlhte 
sb 10 at mat time are compressed by JPEG circuit 44 and written to flash memory 46 through buffer 4& Therefore, it 
becomes possfcte to reproduce (he synthesized image in ths similar manner as the sal) image picked up in Iho normal 
Image pickup mode* 

10035) When modebutton 11 is pressed in Restate represented by fig^ 

Fig. 5A, and when mode button 11 Is pressed again in this state, me display returns to the state of Ffc 3R 
$o [00361 to the present emnocfirnerrt, me thinned out through image data are ovenwrfen on the reproduced imago data 
at the tima of image ayrtihesization to produce a syntriseaed image. However, the entHsdlment is not limited thereto. 
Rr example, all me through ir^^ 

SDRAM 2$, tha repro&^ed "mage data may ba read outedd the frame F and the through the irnan^ data may be read 
in«te the frame F. to produce fie synthesized image, 
ss [00371 Furfter, th6 vertical fine L3 and the horizontal fine IA are moved with the aspect ratio oJ the frame F having LI 
to L4 aa four sides Is always kept at 3* in the above described embodiment However, tie ratio te not firmed, and the 
position of the second pott P2 may be set regardless of me raJo of 3:4. 
[0033] Figs, 6A to 8F represents rnodifteetion of me first ernbodlment. 

[0039] Fig. 6A shows a reproduced Image displayed on LCD 10. and Fig. 68 snows tie through image. In the ernbod- 
40 fment described above, when set button 12 Is pressed after the position of frame F is determined, through Image 50 
which has bean thinned out and rectoced h steels displayed In me weasuno^ 

[00401 By oorfcast, in this medication, when set button 1 2 la pressed continuously, only a part of the through Image 
correspond^ to the frame extracted from the whd a image is dtepteyed as Shewn In Fig. 6C> without thkvilng out as 
shown In Fig. 6D. 

4? [0041] Fi^r» when the position of ma firalpoirrtPI is dstermlr^ by moving the vaiical llneLI and the horizortaJ 
tine L2. the color of the verticaJ and hotiwntaJ aiesLl andL2mayba changed from whte to o^e, tor exarnpte* and 
whan the aspect ratio of frame Ffe set at 3:4 by moving the verrJcaJ me L3 and the rcrt2ormiJ Ins W, the coior d ths 
vertical and rwruxKTtfii lineo 13 and L4, represented by &i a double llnoe fn Rg. 6E, may be chano^d from white to green, 
for example, as represented by a tNcfc black line in Rg. tf= 

59 

Second Embodiitent 

[0042] to trie presort emlwflm^ 

Whan the operator operates a cursor hay. tiwpoWsfrrWBs, and when tha operator operates a dHterminafion key at 
ss two efferent pointer positions, a rectangular frame is formed. More spedficaty the two pointer portions present the 
uppaj left artf tower rfflMocordr^ 

frame. The dteptayed motion image is radioed to a maaruftcation cor resp on di ng; to the ratio of tits rectangular frame 
wltii respect to the monitor frame, torn© poroon of the asfll Image repro- 
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duwdfrorn*erocordtng medium may be Displayed. When tt* operator operates the ehutter button in th*« etei*. ti» 
image in toe monitor frame Is recorded on the recording medium, 

[0W3] Further, when b still Irnogepasto rnode is set with tie reproduced sffll Image bang dqptayed on the monitor, 
a partial mil] image recorded separately to synthesized with the stIB 1 mage which ta dfeptayed originally. When (he cursor 

5 kay operated in tie up*»c7dcvn7waTtl dfractton, display of the partial s8D ima^c Ifi swtehed, and when the cuocr key 
is operated in the left/write direction, the sffll image displayed below the partial Image ie awttenei When toe shutter but- 
ton Is operated, the synthesized fcnage which b being, d^ayed » recorded on the recocting medium. 
[0044] Thk wnbodmerrt wil be described in detel with inference to the figures. 
[0046] Referring to Fig. 7,thadipjtal camera 70 In awwtanra with tha presort e^ 

t p incident optical image of the object enters CCD imager 72 through lens 71 . CCD imager 72 has 640 pixels and 480 anas 
dpbedsht^ horizontal end vartcai directions. 

IDMO] When a mode setting switch 87rsSBttothesJdeofthe camarB, a system controller 85 sets camera mode in 
CPU S3 through an toterruption terminal 83, A* this time, CPU 83 designates reading ol pixel rigrtajs (camera signals) 
to tiring generator 84, and fimina Generator 84 reeds camera sJgnafc in ruster scan rnelhod, from CCD imager 72. The 

ts read camera signals are converted to digital signals (camera data) by an WD converter 73, and tha converted camera 
data are input to a signal procasstig circuft 74. In front of CCD Imager 72, a complementary color Alter, not shown, is 
attached and pixels of tha input camora data each has ortry one conpJGmontery ootor component of C* Mg or G. 
Therefore, signal processing cbwt 74 performs coior separation on the input camera data, and RGB data obtained 
through odor separation are subjected to YUV conversion. 

» (0047] The YUV data obtained in this manner, that is, the image data is subjected to a prescribed zooming process 
by aroom circuit 75. input to DRAM 81 through a bus 76 and written 10 a video memory area 61 a in accordance with 
ruster scan method, Vfclso area 81 a has a capacity corrcepondlng to a tram* of monitor 90 (monitor frame), and image 
data oiout from zoom circuit 75 are written to the video rno^ Memory Access). Mofesp*- 

ciiceJIflCPUWeppies.tog^^ 

a comer of fre frame a* well as ttao^ 
and in accenjanos with the fmmao^ mem« 

memory area 61a. In toe normal camera mode, frame data of the monitor frame are trpiA to memory control circuit 76. 

The upper left coonfinates of tie monitor frame are (0, 0). and the horizontal and vertical sixes are 540 pixels and 480 

Ones, respectively Therefore* image data are written in the M video memory area 81 a- 
$o [0048] After the c ompl etion of writing, the image data of video memory area 81 a are read in accordance with toe 

ructer scan method by rnemory control circuit 78, and applied k> a video encoder 79 through a bus 76. Video encoder 

79 enoodse toe tiptf image data in acco^ 

puttornonta SOwNchalsoserv^ 

onttemorrrtor*3nrc.Abu^ 
55 data is converted. Therefore, writing and reading of image data can be executed In pwaW 

[OD43] when the operator operates tha srtuttar button 89 in the normal camera mode, CPU 83 instructs timing gen- 
erator 84 to slop reading of chare^ Thus n^ 

al the 6ms point when shutter button 89 Is pressed is Kept rrmmtahed h video memory area 61. CPU 83 reads the 
image data from video rnemory area 81a by DMA, and Inputs the data to a corriyeafttarva^i ye aaion dxutt 77 

4a ttio*pMbus7e.«thee*uiiettrra^ 

77. Oort*res*iorWacorrpreselori circuit 77 compresses the Input image date In accordance wtth the JPEG method, 
stores the compre sse d Image data in an image fite, and applies the image fie to a memory card 82. To memory card 
aa, a wTfta in^uctton is also affilBd from CPU 83, e^ 
87 is recorded on memory card 82. 

45 [0060] When the operator sets the mode setting switch 87 to tha reproducing side, system controller OS sets CPU 83 
in the reproduction mode, bi response, CPU 83 reproduces a desired image fite from memory card 82, and apples fte 
imap^ffletocoTrvrecaMor^ Instrueflon from CPU 83 Is also 

appied to compressjoridscoinpresdan circuft 77. CornpresstonAieajiTyression circuit 77 decompresses the image 
data of fte fcput Image ffle In accordance wtth the JPEG method, and inputs the decomp r e ss ed Imaoji data IhaiScth© 

so reproduced image data to DRAM 81 . In order to write the reproduced Image data to video memory area 81a, a write 
requea Is applied horn cc*TprBBsmnJttecompressfcn circuit 77 to memory control circuit 73, and frame data defWng the 

position of writog Isepplled from CPU 83 to mernc^ control drcuit 78. 

[0851] In aooordance w»i tha write request and the frame data memory control circuft 78 writes the reproduced 
Image data to video memory area 81a. When writing ts completed, CPU 83 inputs the same frame data and a read 

55 request to iremory control circuit 78 and, to response, merrarycor^ 

video rrtemoryareeBlaTho read repro finaJfo fte reprooXiced 

still image 5s displayed on monito r 80. 
[0062] Zoom draift 75 fe configure 
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to a line merrory 75a In respond 

read Imase data is again written to another fine memory 75b and rood delayed by one Im Therefore, from line mem- 
oriae 75ft and 75fc image data Qt oonfinuoe two lines are output simuftansou*. Die image data output from line mem- 
ory75aisdifectiyirsiuttoamuipier7$g 

5 75c. Image oats output torn line memory 750 is directly input to muHpller 721 and input to rmitipier 7» delayed by one 
pixel by tetcti circuit 75d. 

[00531 To rruhipfiers 75g and 79, a decimal of the numerical valua data output from an adder 7Sy Is Input, and to 

muft^liera 7Sf end 75h. a complement obtained by subtracting tie decimal from "1-0* by a subtracter 75a is input 

Therefore, the imago data copied to muttfcfiers 75g and 751 are weighted by tw dsdma) while the Image data applied 
to to multiptiers 79? end 7Sh ore weighted by the ocHir^ernent. Outputs of rnuftpllers 73 and TSg are added by an adder 

75), while outputs of nuWpiters 75h and 751 are added by an adder 75k. By such muR^exfng and aiding operations, 

the image data are subjected to horizontal zooming. 

[0054] The axldeddato output from adders 7$ 

leal vs*u«o^oiitxrt from adder 7»^ 
T5 from '1ST by a subtracter 76m is input to a mumpHor 75a Trnc the added deia output frofn«*^ 75j is mutfplied by 

the complement whte the added data output from adder 75k Is mutypfed by the decimal Thereafter, the outputs from 

rmjrtfc»erc 73n and 75p era eddad by en eddar 75q, whereby image data subjected to zoomtig both In the horizontal 

and vertical directions ere cbtainedi 

[00661 The numerical value data output from adder* 75y and 75* are cdcutaled In the following maimer. CPU 83 
» inputs X c*o data and Y size data included in th a frame data to an H counter 75r and a V counter 75s. respective^ 
Tnus the X ©lie trie m^xfatttjm coum vaiue 

75a, H counter 75r is Incrementad by the output of an AND circuit 7Sx, outputs a carry signal at the maximum count 
value, end is reset by a horizontal synchronizing signal and a vertical synchronizing signal. V counter 75s fas Incre- 
mented by the carry tibial output from H counter 75r and reset by the vertical synchronizing signal. An output from 

6 AND circuit 75x tea dock which rises at the timing of each pixel consfluting the zoom Image, that la, a zoom pixel dock. 
Be^ontezompfretclocK the horizon 

by the H and v counters 75r and 756. 

[0056] A divider 75t cividos tfie count value of H counter 75c by a hcxirorrtal room magnification output from CPU 83, 
and a divider 75u dvidec the count value of V counter 75a Ity me vertical zoom r 
so result of division by divider 75t is added to X coorcfinate date inducted in th h frama data by adder 75y, whereas fr* resiil 
ol OMeion by divider 75u to addad to Y coordinate data included In the frame data by adder 75* The results of adders 
75y and 75z repreeeni which horizontal pos»onarriwhkmver1lgalpo$fttonoltte 

rrgm adder 75q at preBont correspond ta The horizontal postfon data and verfceal position data of the original Image 
are output from adders 75y and 75r, the decimal of the horizontal position data is input to subtracter 75e. muftipJiera 
a 76gand 75i e*d me decimal of the vertical position data is input to subtracter 75m and muKpfier 75pL 
[0057] wagere of the horizontal 

75v and 7^m, A horizontal oount value wNch represents the counl of hori2ontaJ pixel raanber of the original image is 
Input to comparator 75v ( and a ver^o^ original Image 

tetoptrttocotTpanrtw79y.Ot^ 
49 other. AND circuit TSx provides logical product of match pulses output from comparators 75b and 75w and outputs a 
logical product stgnaJ (AND signal) as a zoom pixel dock. The zoom pixel dock is input to memory control ctroiH 78, 
and mamory control circuit 78 writes only the pixel data outran 

DRAM 51. Thus image data of a desired zoom magnfteation la obtained tn the DRAM 81 . Hera the original Image 
refers to an image of the object entering the CCD Imager 72, and (he original Image data Is obtained trom signal 
45 processing cfrcutt 74* 

[0058| Memory control circuit 78 Is configured as shown in Rg. 9. X aize data and Y size data included in me frame 
data are loaded to decoders 33 and 94, respectively, and X coordinate data and Y cooaflrtate data are loaded to an 
address operating circuit &3. AdoYe^oparBtirxjchcua 95 is configured as Shown In Rg. 10. and X coordinate data and 
Y ooortSrato data arc boded to roglstnrc 105 and 106, more spedfteaJly. In the normal camera modo, docodore 93 and 
so 94 hoW numerical value data of "©40* and # 4B0 B . and registers 105 and 106 bom hold numerical value data ct *0 m . Th8 
numerical value data held In reotsiere 105 and 106 are updated at the Input timing of vartcal syrcrtrontztng pulse V Byro . 
(0059] AnHcaiirtBiSI ismaemenjadby#iez«x^ 
ter 91 {horizontal count value) Is Input to ed*ess operating circuit 95 eiiddec^ 

tiorizontaJocxjrtveJuBwift'BW Is reset by 

55 the r«atoh pulse, and Vcoun^ 

vatoe) is appfad to address operating cSrwl 95 and decoder 94. arid decoder 94 re^ 
court! value matches "480/. In the manner. H counter 91 is reset tmen pixeteeoraezxxxiirig 
is counted, and V counter 92 teres^ 
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[0060] Referring to Rg. 10. fre horixorrtfy and vortical count vaTuee are applied to acttorc 101 and 102 provtfed in 
arjfress operafag ckcut 95. Adder 101 odds the horizontal count value to the X coordinate data hold in register 105, 
while adder 102 adds tte vertical count value to Y coordinate data held in register 1QS. The result of addition of adder 
102 ia fter eafter appfled to a mJfptier 103 and muttpfer 1 03 muftiQlies the input result of addrfan by fte numerical 
E value data "640" held in register 107 Adder 104 adds ma result cf addfiton by adder 101 to me result of rwflpficafjon 
by nmpk* 1 03. Mora speciicaQy. address operating circuit 95 generates an address signal by an operation repre- 
sented by the Wowing equation (1). 

Address - (Hortecntal Court Value + Upper Lett X Coortfinate) + ^. 
io (Vertical Count value + Left Y Coordinate) x 640 



[0061] Controler 96 receives the address signal from address operating circuit 95 and a writafrBad request from CPU 
83ttC0irpresston/tieco7^ 

is 81. More spocificaDy, controller 96 cv^ute the address sanal from address operafina creuit 95 ae ft is. and sets lie 
©nabta signal to the high level at the same bme. When a wrtte request Is applied, the controflor sets the YWR signal to 
the high tarel and when ^ 

signal and enable signal, an access to the desired address of vtdeo memory area 81a is performed. Memory oorrW 
circuit 76 operates tn the above deserted manner baaed on tie frame data from CPU 83, and forms a desired frame 
so on video memory area 81 a and therefore, on monitor eo. 
[P062J CPU 33 pertorrm the processing rspresentadb^ 

87 ie eat to the side of the camera, and performs the pmcsra represented by the flow chart of Figs. 1 4 la 18 when tfie 
mode setting switch 87 Is set to the reproducing side. Further, CPU 08 processes the subroutine represented by Rfl. 
19, as needed' 

25 [Q063] When *>e camera mode is sot, CPU 83 inftiajiTes torizcntal zoom magnification, vertical zoom mafi/iHicaSoo 
and tone data in step 81 of Fig, 11. Atthfetirrtf.zaommeanto 

tion* As to the frame size, X end Ysi^ "^ere- 
fore, from zoom circuit 75, the picked up image data is output with the zoom magnification of 1, and an instruction is 
given to memory control circuit 78 so that a motion picture frame corresponding to the monitor frame is famed . CPU 
so 83 inatrucis timing general 

in st ap 83, outputs a wrtte request to memory control circuit 78 so that Image data of one frame are wrftran from aoom 
circuit 75 to video memory area 81 a. Asa result a motion Image frame corresponding to the mentor frame ia formed 
on video memory area 81 a, and image date are written to the motion frnage frame, 

[9064] In step S5, CPU 63 awfiee a read request to memory control circuit 78 and reads all omega data from video 
35 msmtyy area 81a. Consequent^ a real 6ma object image te displayed tufty on the monitor frame. More spetficafy, a 
motion Image frame of the same size as the mcnttor frame is formed on monitor 60, and the picked up motion image 
dfepteyed on the motion irna^e frame. Thereafter, In steps 97 and Sd, CPU 83 deter mirtee wfiemer a motion image 
recajcingrTwetete set ornate 

returns to step S3. Therefore, unless the operator performs any kay operation, the processes of steps S3 and S5 aro 

40 repeated, and a motion image Is continuously displayed on morftor 80. 

[DOSS] When the operator operates shutter button 89 witfi the motion Imas* bamo output from monitor 30, CPU 83 
daterrr^mat the answer of step 39 Is "YES", and in alepS24 of Rg. 13, CPU 83 iratructsflmlng generator 84 to stop 
reading of charges. Thus CCD Imager 72 is cfisabted. and Image data at me time point when stumer button 89 is 
pressed fs maintained in video memory area 61a. Thereafter, CPU ® reeds the image data from video memory area 

45 Slain step S25,appltes me data to c^r^ 

S25. In addition to reading of image data, a corrrpression instruction la applied 10 cornprasatoWeoorrrpression cfrait 
77. whereby the tmage data fe eorrpressed 

[0068] m step SZ7. whether the present operation models the mofion image reducing modecr not is deterrrtned. If 
His'r4O",ftenln8ts|»830andSai.anlnstwcfio^ 
go data to the pic fie ana applied to iwrtHaaslon^ or n pr c es ton circuit 77, respectively, tn step SSI, writing of the size 
c^ of the rrrfon image frame to the r« 
era mode are stored in tie image He >to000rW hawing an Ide^ 
the size data oi the motion brtage frame to written to me header pnrtanrt 

in memory card 82 in alep S33,and the flow retuma to step 81, ti step S33,mamory cs^ 82islr^rurfad towrto^ 
ss imagefle. _ 
[0067] vVhen me operator setofternotionhtac^ 

•YES - in step 87, disables CCD imager 72 in step 910 cl Fig. 12. and perfDrms frame dstwmWncj process in step S1 1 . 
[0068] t^speotlcaflftmtefTtr^to 
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and the pointer te displayed on monitor SO. Thereafter, in steps S121 and 8125. operations of cursor keys 88a to 86d 
ejid Merin'r^on koy 88 are monit^ 

mines that H is "YES" in step S1 21 . changes the position of display of the pointer in accordance with the key operation 
inttopSl23.andtheftowretu^ 

5 isdeterminad h step 81 27 H Rag 83a is not eat CPU 83 otterrnmee the present pointer posroon as an upper left coor- 
dinates oi the motion frnage frama In etep S129, $afcft^63a[n£tepS131,Bndtrietta* returns to step 31 1 a 
[0069] When ft is determined in step S1Z7 fiat flag 83a Is set CPU 83 datermnBs Inn present pointer posfflon asthe 
lower right coordnatea cf the motion image frame in step $133, in slap S13S, ftog B3a h reset, and in step ST 37, the 
X and Y rizee of the motion image frame are calculated in accordance vwiti the following equation (2). Mora spodfteally; 

ro by subtracting the uppar loft X coordinate from tie tower right X coordinate of the mottan Image frame, tn^ X ske te cal- 
culated, and by suMracttng tha upper IbA Y coordinate from the lower right Y coordinate of the rncflon Image frame, the 
Y ate Is calculated. 

X sfe© ■ lower right X coordinate - upper left X coord nate (2) 

15 

Y sfe* = lowsr right Y oocicSnfite - upper left Y coordinate 
Upper left X coordinate: X coordinate at an upper left verifier of rectangular frame 
*> Upper left Ycocrtinro: Yccorolnata at the upper left vertex of rectal 

Lowwrip^XcooTdrtate: ^ 
Lower riptrt Y coordinate: Y coordinate at fhe tower right vertex of the rectangular frame 

t$ 

[0670] Returning to R& 12, in step S1 2. zoom mapfficatton of the motion image is calculated in accordance with the 
following equation (3). The calculated xoom magnification Is set in me*oom drcuft 75- More specfflcaty, the z size of 
the calculated motion image frame- is divided by the X site of the monitor frame to calouKato the horizontal xocfn mag- 
nification, and the Y sized the catenated motion image frame is divided by the Y size of the mentor frame to calculate 
99 the vertical zoom magnXication. 

Horizontal zoom magniflcatton « X size of the motion tmage frame/X size of the monitor frame (3) 

Verfcal zoom magnification = Y size of the motion image frame/Y ske of the monitor frame 

35 

(0071] Thereafter, in step SI 3, the size data and the upper teft coordinate data of Pie frame obtained in step S1 1 and 
the zoom magnification calculated in step S1 2 are eet in zoom tircuft 75. In this manner, the data of reduced image 
whldi has been redLic*d in 8faa tote 

[0072] Tnareaflar, rn step ST4, CPU 83 Instructs tirnmg generator M to mad charges, and enables CCD irtager 72. 
« in step S1 5, CPU 83 applies a wrfte requeet to memory control circuit 78, and data of X and Y sizes and upper left X 
and Y coonf natos calculated In step S11 , that ie, fretme data c4 fie rnoilon Image frame are applied to memory control 
dram 7a Aocoicinniy r a desired rr^ 

output from zoom circuit 75 is wrften to me motion image frame. In step 81 7, CPU 83 appoaa a read request and the 
inffiaJ frame data to memory control drcuft 7B, end all imaga data stored In video memory area 81a am read. Accord- 
4s Ingjy the reduced motion image and p/ay imaos are displayed on mentor 80. More specifically; the reduced motion 
image Is displayed on the motion tmage frame formed on monitor 80, and on e portion other than me motion Imago 
ftajTMOftterronitDr frame, gray Image Is displayed. When &>e motion ia Image frame formed by the operator has an 
asped ratio diferent from that of the monitor frama, the reduced motion image displayed is distorted In the horizontal 
or vertical direction. 

so 10073] CPU 83 rnonricr* operations ol cursor ksys 88a to 86d and shutter button &9 in stepe S19 end S23, and when 
none o^trwee la operated, repeats the processes cf steps 315 and Si 7. Thus the reduced motion Image Is disptayed 
In the rrrctlonirrag* frama. Wh^ the image data h vWeo mernory area 81a 

laddered In step 821, the X arid Ycoorolnataa data contained In the frame okta, that is, the upper left coordhate data 
of flie mooon image frame are upctatod, and ll w raaJter tha flow returns to step S15, ai this manner, the write position of 

55 recUcad ima^ data Is changed, and ra^ 

[0074] When shutter button 89 is oceretadl CPU 83 cfcaWss CCD tmacor 72 in step and performs JPEG com- 
praesJon on ma reduced rmaea data at me omo whan th© chuter button 89 Is pressed, in step 825. At Ms time. CPU 
83 applies a read request and tie frame data of the motion image frame to memory control otmufl 78, and Instructs 



9 



PAGE 2W46 1 RCVD AT 5/15/2006 3:23:08 PM [Eastern DayOght TlmeJ * SVR:USPTO^FXRF-6/27 f DNIS:27383D0 * CS©:61 2455^801 ^ DURATIOM (mm-ss):104« 



05/15/2006 14:11 612-455-3801 



HSML, P.C. 



PAGE 21/46 



EP0944248A2 

corrvrasaion/tleoorTpr^selon circuit 77 to perform J PEG oonpression. Therefore, only the image data v*9in the mof on 
Imago frame are confessed, bi step 827. whefrier the present operation mode te fhe motion image reducing mode or 
n«isctetenrtrwdarKl3!tk 

identifier •eyn" is applied to compreesionideoompf essbn circuit 77 in step 328. and an instruction to store tie conv 
b pressed ime^edatato^ftear^towmtetfiesizedataofthe motion lma^efiBrnetOtttesynfifiise^edtoc»fTpres- 

stonWeooiT^ess^oirtijft 77 in step 829. According me tmege data of a frame sraefler than the monftor frame is 

stored In the nyn f a©, and size data of tie motion Image frame te written to the header portion of the eyn file. CPU 83 

stores the syn fio stonng. the image cteta in this mamer In memory card 32 *i step S33, and the flow returns to step 31 . 

[0075] When the camera mods Is cot, a motion tmaga of the objed diEptayod on monitor BO as shown In Rg. 20A, 
f p for example. When the operator acta the motion image reducing mode here, cflsptay of the object dteappeare as shown 

In Rg. 208, and, instead, a cross shaped pointer is cfcp&yed on monitor 80. The potter moves on the screen In accord* 

arcevffihteopentfoncjf cursor keys 

position shown In Fig. 20B, the painter position serves as the upper left coordinates of the motion (mage frame. After 
the upper left coordinates are determined display ot the pointer continuous, and te pointer moves on the screen in 

in accordance wfih the operation of cursor Keys 86a to 88<L When the operator moves the pointer to a postal repre- 
sented In Fig. 20C and presses determination Hey 88, the pointer position wll be the lower right coordinates ot the 
motion image Frame. In this manner, the position and the size ot the motion image frame are determined. Then, tie 
motion imaflB tame ie formed on monftor 80, and tha motion image ol fhe object te reduced and displayed on the melon 
image frame. The display position of the rectosd motion image moves by operating cursor leys eea to 86d after fie 

so reduced motion image ie displayed, as shown in Rg. 2DE. When the operator presses shutter button B9 wHIe te 
reAiced rrction image is beirig o^ 
cry card 82 as shown In Rg. 20P. 

[0078] When the operator sets tha mode se«ns switch 87 to trta rapiooiJdng side. CPU 83per1arm8teprocesciig 
recreeemod by the flow tfwt of Figs. 14 to 18. First, in step S35, room map/rfteation and the frame cteta are rnhjaiized. 

x andrnstep637,tepicfllete reproduced from memory card 82. In step S37, a read instruction is eppied to memory 
card 82 bo that the latest pic file *s read» end the compressed image data stored in the. pSc file are decompressed by 
cotrfsres^orvdecompression circuit 77. When decompression is completed, a write recsiest of decompressed Image 
data Is input torn ooirpreesion/deccrnpfession circuit 77 to memory control circuit 78. CPU 68 inputs initial frame data 
to memory control circuit 78 at the same timing as the write request In step S38» so that the deconprasssd image data 

30 is written to video memory area 81a. tn this manner, a stfl) image ImmeootresponcSng to the monitor frame te termed 
in video rnemrjry area Bla.fi/xltta 
still image frame. 

[0077] Thereafter, CFHJ 83 appflesteto^ 

and reads the reproduced image data from video memory area 81 a AccortSngjy, te reproduced image is tfspteyed on 
& monitor 80. Thereafter, CPU 83 monitors operas on of cursor key 88c or 68d, and monitors Whether the motion image 
reductrg mode, a sfill image cutting mode and a st*D Image paste mode is set or not In steps S45» 847 and 848, respec- 
tively When mere is no key operation and no mode setting. CPU 83 repeats the operaSon of step 389, and axcomlntfy, 
the same ffSB image is continuously displayed on monitor 80. 

rooTB] When cursor key 86c or 86d Is operated, CPU 83 reproduces another pic tile from memory card 82 In step 
40 845, earner setter returra 

a desired pic ffle, and me conpressad Image stored in the pieffle is decompressed by conpresstonrTdec^mprsesion ctr- 

cua77. The decompressed image data are ovorwrften on video memory area 8 1 a In step 838 Thus me reproduced 

Irraoeto oe displayed on r^ 

tostepSSI, wrtente sta imap^ cutfir^ 
45 mode Is selected, the flow proceeds to etapS88. 

00079] Whentern^onhrttger*^^ 

frame fri accordance wflh me auhrorfne shown In Fig. 19inetepS51.ajidC8]cuIetJBSto 

iinwwrm ted*** equation^ the upper left cwdmaies data, me size data arri teaoom 

rragnffieation are set in room circuit 75. Accordingly, a reduced image data o orr wp onoT ng to ftie rize of the motion 

so Image frame are oir^ from zooradrcuil 75. CPU 83 fun*m sets ma frame data of te motioning 

in step 51 and the wrtts request to memory control cfrcu* 78 in step SS5. and the reduced image data are written to the 
motsxiknage frame fanned on video mamcfy area 81a. Accordingly, on the reproduced image data which has bean 
already written to tha video memory area 81a, the reduced Irrmgedata are synthesized. Thereafter. CPU 83 Bppflas the 
read request and tha Initial frame data to memory control circuit 78 to step 657, reads all te image data stored in 

55 DRAM^aixJ<)utpu!£*ed^ 

button ea CPU 88 repeats the processes of steps S55 and 857. Consequent*, a motion image is dsplayed on the 
motion rnag& (reme formed on monitor 80* and on a porton of the mentor frame other S^an me motion image frame) a 
still Image te displayed. 
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[0060] When the operator oper^ 

^881, the same picfie as tie last 6rrie^re^?ro(tofld (rati inamory card 82, the infta! frame dote Is iryut to memory 
control circuit 78 hi step 562 and the reproduced (mage data are written to video memory area 81a tn step 863, the 
upper (eft X find Y coor tfnate* of tfi a motion image fm mo are updated, and the ftow returns to step 855, In step S55, 

5 Bib reduced imafle date are written to the motion Image frame of which posSon has been moved, and in step S57, ail 
me ftrroga data in video memory area 31a ore read, hthbnTW¥ief,w reproduction of the pic tie is repealed every time 
the cutset keys 86a to 8£d is operated, the sH image is not missed after the motion Image frame is moved. 
[CKKTI] When the operator operates shutter button 89, CPU 83 ottermtrrcs thai tt te "YES* tn Ktap S6S, and perfcrms 
JPEG compression on el the Image data stored in video memory area 81a in step 867. At this lime, CPU B3 applies 

19 the read r&quest and t& initial frame data to memory control circuit 78, and apptes tha compression instruction to com- 
pi^janrtiecompresslon carcurl 77. Consecruanlty compre sse d Image data are generated. Thereafter, in step S68, 
instruction to form a p!c file te applied, and In st^> Sfl, instructor! to store the compressed image data to the pic Be and 
writing of the frame data o! fre monitor frame are applied. Thereafter, In atop S71 , the pic fie In which the ooinpressed 
[mage data are stared la stared in memory card 82, and the flow returns to step 335. 

ts [QQ83J When the motion image reduoino mode te eat with the reproduoed image being displayed on monta 80 as 
shown In Rg. 21 A, a pointer is dfepiayed on monitor 80 as shown in Rg. 21 B. The pointer also moves In accordance 
with the operation of cursor keys BOatoSGd, and in accordance with tie operation of determi na tion Key 70. the upper 
left and tower sight coordinates of the motion image frame are determined. When the determination toy is operated at 
the positions shown in Figs. 21 B and 21 0. the motion image frame is formed as shown in Rg- 21 D, within which the 

cd reduced motion imago of the object is displayed. The formed motion imafle trama moves on me screen in accordance 
with ma operation of cursor keys 8Sa to 86d. As the stftl image is reproduced repeatedly in accordanoe with the opera- 
tion of cursor toys 96a to 86d, we Eta knago uMd\ has been covered by the motion image frame before rrovernent is 
rxamteeedevanwtiefltrwrro 

frame is moved to the poahlon represented by Fig. 21E. all the images displayed are stored in me memory card 82 as 
ss shown In Rg.2lF. 

(0063] Returning to Fig. 1 4, when H ia determined in step 847 mat the sfll image curing mode Is set, CPU 83 proc- 
esses the subroutine shown in Rg> 19 in step 373 of Rg. 16, and determines the cffll image frame In step S75, sffl 
image data are read from video memory area 61a, and character data of the stil image trama are read from character 
area 81b and output to monitor 80. Accordingly, a sP image trame is synthesized and displayed on me still imaga. 

so When the operator operates cursor keys 86a to BSd, CPU 83 drierrninoG that h Is "YES" in step S77, and updates the 
upper left coordinate data of me stiD image frame in step 879. More specifically the X and Y coordinates of the frame 
data to be applied to memory control ctrcut 78 are updated. Thereafter, the flow returns to step 675. Acoordinpjy, the 
still image frame moves on monter 80. When the operator operates shutter button 8$ CPU 83 applies the image data 
in the sal image frame to ccmpressiorVd ecornpresrion circuit 77 in step S83 and performs J PEG co m pre ss io n thereon. 

as Thereafter, asynfUeis termed in step $64, end the cornpraseeo image data are stored in the eyn f le in step 88$. In 
atap S87, the sun fie storing the compressed image data to stored in memory card 82, and ihe flow returns to step S85L 
[0084] When the still Image cutting mode Is sat with theeiSI image reproduced from memory card 82 being displayed 
as shown in Fig. 22A, a pointer Is displayed & shown in Rg. 22R When the cursor toys 88a lo B6d and determrnatton 
Hey 88 are operated In the similar manner as deacnoed above, the upper left and rower sight coordinates of ttesffl 

40 fmagpa frame are determined. The at!) image frame is displayed on monitor 80 as shown in Rg. 22D. Tne ami image 
frame moves In tne montor frame m accordance with the operation of cursor keys 86a to 86d. When shutter button 89 
ta pressed wift the trfl image frame being displayed as shown m Rg. 22D. only tne partial still mage within the afin 
image frame is stored In memory card 82 as shown In Fig. 22E. 

[0085] Returning to Rg. 1 4, » it iso^mmed in step S49 thai tie stll Image paste mode is sheeted, CPU 83 reads 
ts any of the synfBes from memory card 82 m stBp S88 shown In Fig. 1 7. and detects ma frame sfca ofeta of &>© partial 
image data stored therein from the header of me 6yn file. Further. CPU 83 determines me upper left coordinate ot the 
still fcnage frame such thai the partial sun image le tfsp&yad at the center of the montor frame, in step S$9. Vernon the 
frame dala of fre sSO image tram e ts determined In rhte rnanrar, CPU S3 reproduces the same syn fie In step 890. Mom 
specHfcaify, the same syn f la is reed from memory card 82, and me coinpressed Image data oontained In the read syn 
50 f Be are decompressed by the GcmpressJDnttaoornprassian circuit 77. Thereafter, the decompressed image data are 
written to video memory area B1 a In step S91 . Al the rime of writing to the video memory area 81a, CPU 83 applies a 
write reojuetf and fre tram^ 

imaga frama is farmed to video memory area 81a. and the decompressed parte) still image data are wrffien to the sffli 
imago frame. 

a [0088] In step 891, the read request and the inrfja! frame data are appSad to memory control drcutt 78, and af the 
image data in the video memory area 81a are output to rT^ 

setting of ihestfll image paste mode, the stfl imao« frarrw to tamed and the partial stfl imago no*iy reproduced from 
memory card 82 rasyrtfries*^ 
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the partial g&Q image is switched* GPU 63 reproduces the Gome pte file as the last time in step 894» friputs Initial 
frame data to memory control cfrcuft 76 in step 885 and writes ft* reproduced imago data to video memory area 81a. 
In steps 398 and 897, processes simaar to those in steps S88 and S89 are performed, and the Hm* data of the still 
irnage frame are updated. There^ 
6 partial sill image to be reproduced Us time fas smaller than the partial still Imago reproduced teat time, pert of the still 
image displayed behind the partial still Image will be lost Therefore, the same pfcfflete reproduced first and thereafter 
another syn f He fe reproduced 

[0087] When cursor key 88c or 8Sd is operated by the operator, the still Image displayed behind the partial alii Image 
Is updated At this time, CPU S3 determines fiat ft m *YES* in step and another pte fie ti accordance with the key 
10 operation Is reproduced In step 6100, art the rapraiuoed image data are written to video memory area 81a in step 
S101 . Thereafter, the same syn file Is reproduced m step Si 02 and the llow returns to step 391. In iris manner, desired 
two stfll images can be selected. 

[DOSS] when determination key 88 Is pressed w«h desired two stll images being dtaplayed, CPU 83 determines mat 
It Is nTES"!^ step 103ieitdtheflow proceeds to step 3105i bstepSloS.aJl^lnr^edBlaofvttornerr^^ajeaBla 

iff are ouput to morltor80 as in step S91. Thereafter, In step 5108s whether any of cursor keys 88a to 86d Is operated or 
not bdetermined and If His "YES", the upper left coordinates c4 the frame data to be applied to memory control drcurt 
78 are updated In step Sioa Thereafter, foe eamepc fie aslhe last time is reproduced in step Si 09, and tie repro- 
duced image data are written to the video memory area 8ia in ac co r da n ce w»i the initial frame data in step S1 10. 
Thereafter, In tfep $111. the sa^ Image cteta, 

so trist is, the partial etffl imager^ 

the updated frame data and the write request are applied to memory control circuit 78 in Ae similar manner as 
rfeecribed above, and the portal still rmego data are written to fie form m (megs frama Tnoreaftar, the flow rstumc to 
step Si 05, In thte manner, the display pce*k*i of tw parte] stil Image Is changed In accordance with the key operation. 
[0069] Whon the operator operates the shutter button 89. CPU S3 performs cgrnpreesion processing on all the image 

3$ data stored m video memory area 81 s in step 81 13, a pic fie is formed In step Si 14, and the eompreesed image data 
are stored in the pic file in step 3115. Thereafter, the pic file storing the compressed image date is stored in the memory 
card 82 to step 81 1 7, and tie flow returns to step 835. 
10090] When fee effllei^ paste nic^ is set wift 

Itor 60, the pe/liaj still image reproduced from the syn ffc? is synthesized wifri the still Image of the pfc frte «s shown cn 
Ftg. 23a When cursor key 88a or 88b is operated in this slate, the partial atffl image is switched, and when cursor toy 
86c or BGd operated, the still image behind tie partial sf R Image is switched. When the any ot cursor keys 86a to 88d 
is operated after the Iwo images tobe synthesized are determm ed, the partial still image is moved as shown in Rg. 23C. 
When shutter button $9 Is preawxi with the partial stfll Image being arranged at a desined position, all the stil images 
displayed are recorded on memory card 82, as shown in Fig. 23Q 

w [0091] Though the reduced motion Image is cf splayed in the mofion imaae frame m the present ornbodimoni. a mofon 
image with the rregmfrocfon of one (1) may be dfeplayed in the motion image frame. More specrfieauy, only apart of 
the motion foage dBspiayed In the morttor frame in the normal camera mode may be Displayed in the motion Image 
frame. In that case, ihe motion Image displayed changes In accordance with the position of the moSon image frame. 
[0892] Furtnflr,tftoup)ithemo^ 

40 present embodtawtt the motion image frame and the stiB image frame may be drodar. tn that case, the size of tie 
frame can be identified by the radius* the drcJe, and the pc^ 
the center. 

0)093] Although the present fnverrion has been descrbed and ilatfated m detail, it is clearly understood that the 
same is by way of llustraf on end example only and is not to be taken by way ot Imitation, the spirit and scope of the 
4$ present invention being limited only by fre terns d Ihe appended claims. 

CMma 

1. A delta) camara, comprising: 

so 

image plctap means (71-74) tor picking up an Image of an object; 
a mnnlnr (80) for displaying an image; 

fret farming means (78, 83, 85) responsive to a mofion Image frame terming Instruction by an operator far 
lorrrwtg a rrcficn lm^ frarne sm^ 
ss mrticri Image rispfaymaare 

image p**up means (71 to 7+) in said motion image trams. 

2. The digital camara auu m du i y to riaim l.whereh 
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said first torming means (78, 63, 65) includes 

inpul means (86} tor receiving, as inputs, size Information and position inJojiraiton of said motton Image frame, 
and 

motion imago frame forming means tor tomiirrg edd rnolton lr^ 
b site Information and said position information. 

3. The digital camera according to cfcim 1 , -wherein 

saHmottwiin^crispl^rT^ftnsf/S, 78, 79, 81, 83) indudas 
?o zoom processin g means (75) for performing reduction 200m processing on said motion fcnage baaed on said 

monftpr frame ami said melon frogs frame, and 

reduced toiage display means (78, 79. 81. 83) lot displaying a raised motion Image reduce by said zoom 
processing mains (75) or> said motion Imago frame. 

15 4. The cfigltal camera accenting to cfarim 1. further comprising: 

a reconfng medium (82) for recording an image; and 

first rearing means (77, 78,81, 83,85) for recording an image in said motion Image frame on said recording 
medium (82) In response toatfret recording instruction by said operator. 

so 

5* Tneofgjtal camera according to claim 1 , further cornpnsiig: 
a recording medium (82) for recording an image; 

reproducing means (77, 78, 81, 88, 85) responsive to a reproduction instruction by said operator tor neproduo- 
25 ing a still image from said recording medum (82); 

second forming means (78, 88, 86) responsive lo said reproduction 'metrucfon tor ftrming a atil image frame 
equal to said rnortitor frame on said monitor (BO); and 

still image otsptaying means (77 to 79, 81, 83) for displaying said still image ii said stiD image frame. 

50 8. A tipjtal camera fcrrecix^^ 

and dlsptaytog the image on a monitor (80). comprising: 

second stfD Image reproducing mesne (S49, S8S-S90) responsive to a synthestanon instruction from an oper- 
ator, for reproducing a second stiB image smaller than said rnortitor frame from said reconfing medium (82); 

symrtisuing means (S81. $82) tor syrrmeeiifng said second ©tffl image uflh said first still Image. 

7. The <Sojt& camera according to claim 6, wherein saJd eacood eU Imace reproduce means Includes 

40 detecting means (888) tor detecting size of said second still image, end 

second so image synftestting means (S89, S90) tor syrrmeewng said second effl image at the center of said 
first stBi Image based on a result of detection by said detecting means. 

8. A dJgitea camera ha-rfng a recording mode for recording a ttrouah Image of an object pfekad up through an optica) 
49 system, a reproAjctng mode for reproducing the recorded Image, and an Image synthesizing mode tor generattig 

a synthesized image of the through image and the reproduced image, comprising: 

image display means (10) for displaying an Image; 

setting means (11-13, 30, 31) tor setting, in said tonga synthesizing mode, a through image display area on a 
so part of a reproduced Image displayed by said image display means (10); 

images syrtheeizKg means (26, 27, 41 , 42) for genemflng said synthesized Image by displaying the through 

image on (he through Image cfeptay area set by said setting means (1 1 -1 3. 30,31); and 

recording means (48-47) tor recording the synthesized Inage generated by safd Image synfheslzfng means 

(26,27,41.42). 

9. The (figjtal camera axwdtng to claim 8, wherein said setting means includes 

Rawing meara (30. 31) tor *aw^ 
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fort of the reproduced imago displayed by saw image display means (10). and 

pcstton ficfufitiT^ means {1 3) far adjusting position of the cuter frame of the through display area drawn 

by said drawing moans (30 f 31). 

10. The distal camera according to ctolm 9, wherein said drawing meara (30, 31 ) changes coter d the outer frame 
wtioi aspect ratio ol *e outer frame of said through In^ecl^ area aaairm a prescribed ratio, 
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